Background: Stroke remains one of the leading causes of death and disability worldwide.
Introduction
Stroke remains one of the leading causes of death and disability worldwide 1 .
Recently, it has been shown that in Serbia, during period 1992-2013, proportion of deaths due to stroke in overall mortality was 16% 2 . Despite the fact that overall mortality rates have decreased, stroke is still the second leading cause of premature death in our country with 314,000 years of life lost (YLL) (18.8%) during period 1990-2010 3 .
Approximately 4 out of 5 persons with stroke have acute ischemic stroke (AIS) subtype 1 . According to the GBD 2013 study, worldwide age-standardized mortality rates from AIS have decreased from 1990 to 2013 by 19.6 % 4 . In Serbia, age-standardized mortality rates per 100,000 persons from this stroke subtype initially decreased from 2.5 in 1990 to 2.2 in 2003, and afterward slightly increased to 2.3 in 2013 2 .
Although many patient-related predictors of AIS outcome are well established, studies showed that some factors associated with health-care can influence recovery following AIS as well 5, 6 . There is emerging evidence that higher level of organized stroke care is associated with improved outcome 7 . Keeping in mind the fact that stroke-related mortality differ significantly between health care units, this rate is assumed as one of the most prominent indicators of stroke care quality level 8 .
The aim of this study was to determine nursing care-associated predictors of inhospital mortality in patients with AIS, at the Department of Emergency Neurology, Neurology Clinic, Clinical Center of Serbia, Belgrade.
Methods

Study design
Prospective cohort study included 59 consecutive patients with AIS admitted to the Department of Emergency Neurology, Neurology Clinic, Clinical Center of Serbia in Belgrade, during June and July 2015. Patients were followed until discharge or death. The study was approved by the Institutional Review Board.
Data collection
Data on demographic characteristics, personal and family history, with special emphasis on vascular risk factors, were documented. Information on blood sample analyses and neurological examinations were obtained from medical records. Data on in-hospital complications were also collected. The National Institute of Health Stroke Scale (NIHSS) was used for assessment of stroke severity 9 . Functional dependency was assessed using the modified Rankin Scale (mRS) and Barthel Index during first 24 hours after admission 10 .
The Glasgow Coma Scale (GCS) was used for determination of conscious level 11 . 
Results
A total of 59 patients with AIS were enrolled in the study. In 47 patients (79.7%) it was the first AIS, while 12 patients (20.3%) had recurrent AIS. Average duration of hospitalization was 11.1 ± 9.6 days (median 8 days, range 1-54 days). Almost 80% of patients (47/59, 79.7%) were admitted to stroke unit, while 12 patients (20.3%) were admitted to conventional unit. Basic demographic characteristics of participants are presented in Table 1 . There were 32 male and 27 female patients with AIS. Mean age was 62.5±15.2 years; the youngest patient was 27 years old and the oldest one was 85. A vast majority of patients (61%) had secondary school level. In terms of marital status, more than a half (55.2%) was married. Furthermore, 32.8% of patients were employed.
Data on different patients' parameters at admission are shown in Table 2 18, 20 .
From the time of admission to stroke unit until discharge, nurses have one of the key functions as health-care providers. Well-coordinated stroke care management can result in better outcome of AIS patients, shorter hospitalization, and reduced costs 21 . One of the most important tasks is monitoring of patients' vital parameters (such as blood pressure, glucose level, heart rate, breathing pattern, temperature) through regular examinations, bearing in mind that timely response on changes in those parameters can improve patient's outcome 21 . Furthermore, nursing staff have pivotal role in decreasing probability of complications occurrence 21 . A prospective cohort study conducted at the Belgrade stroke institutions revealed that the most frequent infections among AIS patients were UTI (17.7%) and chest infections (9.7%) 22 . It is well known that complications are associated with worse outcome in those patients 23 . Further, in Korea nurses are included in Stroke Alerts Teams (SAT) organized with aim to accelerate time to thrombolysis in patients with AIS 24 . In London, where eight hyper-acute stroke units were established in 2010, nursing staff is involved in thrombolysis treatment in terms of patients' fulfillment of criteria for receiving this therapy, providing accommodation and adequate care 25 . A recent study which compared stroke care teams in 11 Veterans Affairs medical centers in USA concluded that advanced practice professionals (nurse practitioners and physician assistants) can represent coordinators in process of stroke care 26 . Besides mentioned duties, early mobilization and education of patients and their families how to prevent reoccurrence of AIS are the scope of nursing commitments as well 21 . According to American Stroke Association (ASA) Guideline for the early management of patients with acute ischemic stroke, nursing staff represent one of pivotal member of stroke management team including Emergency Department nurses and inpatient nurses and should be included in all phases of care of stroke patients 27 . ASA Guidelines for Adult Stroke Rehabilitation and Recovery put emphasis on role of nursing care during hospitalization but also after discharge 28 . For example, authors pointed out that a great proportion of AIS patients experience dysphagia immediately after stroke and thus highlighted contribution of nursing staff in adequate nutrition of patients in order to prevent this problem and its consequences 28 . Further, it was reported that nursing staff has important role in early supported discharge and that their key tasks in this process include prevention of skin lesions, urinary and gastrointestinal tract disorders, malnourishment, regular use of therapy etc. Finally, authors emphasized function of nursing staff in prevention and management of post-stroke depression 28 .
Use of different stroke scales can also be helpful in nursing professionals' everyday work. They are used for assessment of stroke severity, as well as for monitoring of patient's recovery during and after hospitalization. Based on scale scores, nurses can make decisions about patients to which special care should be directed 21 . One of these scales especially important for nursing staff is Morse Fall scale 13 . It is used as a quick tool for assessing a patient's chance of falling 13 . The North American Nursing Diagnosis Association (NANDA) classified fall risk as nursing diagnosis 29 . Although the Morse Fall scale score was significant prognostic factor in univariate regression analysis in our study, it was not shown to be an independent predictor of in-hospital mortality in AIS patients, probably due to small sample size.
Some limitations of our study have to be mentioned. Firstly, a total of 59 patients with AIS were enrolled in this study. It is apparent that our research would benefit from the larger sample size, i.e. these results should be interpreted with caution. However, the consecutive sampling design, in defined period of 2 months, ensures the representativeness of the sample and the generalizability of the results. Further, 33 out of 59 (55.9%) patients had mild AIS, according to NIHSS score, and six patients died during hospitalization (10.2%). These facts could have affected our results.
In conclusion, results of this study showed important role of nursing staff in AIS patients' recovery, as well as that admission to stroke units versus conventional units is independent predictor of decreased in-hospital mortality.
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